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DECLARATION OF DAVID COREY 

I, David Corey, Ph.D., residing at 4516 South Versailles Ave, Highland Park, TX 75205, 
hereby declare that: 

1. I currently hold the position of Professor in the Departments of Pharmacology and 
Biochemistry at the University of Texas Southwestern Medical Center in Dallas Texas. 

2. I earned a B.A. in Chemistry from Harvard University in 1985 and a PhD. in Chemistry 
from the University of California at Berkeley in 1990. I have been on the i acuity of UT 
Southwestern since 1992. The National Institutes of Health, The Howard Hughes 
Medical Institute, The Robert A. Welch Foundation, and numerous other public and 
l>ii. ju funding < -i : <ni ' >\\- u h •, „- i u • \ i K I pmiKiil upp-o r,>t uy> i^-ardi I have 
i ifnli h i i ■> - |i t i j v 1 t n h Uiii ! in I b ■ ! ! ipki . \ nti il ie 

ax tick* laitamh seive ««n i.du-.-iul b-.jrjs «.j sAcm peei-i -ve-wad |<>um iK inclii'hng 

i i ic Veids Research Oiig nucleotides 1 incei Research. .1 , md Gene >ilencin 
i heroic. »l Bi< l< z ■ 1 Dm- !_■ i n 1 t u n li'-n m ' kuih In u I ji i i uu an 

1!U ill ! II li I II I I ]'K 111 aid <. l!Jk"l*IIS pill J[j l^lTl I \ .IUfi.il na 

■ tiae i- Jii iched h^ioi- i .pp./ndix A. 
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3. 1 underhand thai the present applicatiim is assigned to Isis Pharmaceuticals. Inc. i served 
a i e< fi a] i mi t i ilut in uiti iK ti in 2"!^ j> i 11 ^ k-n m c pen 
• Uu - t i' 1 I Huiiiut? Hi, il . 11 K s_ie,i< H (i^^.n-. hi Ms .v s. ..-I' „b. r iied will) 
> i> i >,ji Kis S } ij i a n 1 on seveia! dt "o ,n i m. ma i.Ji u 1 
uu I i 1 .i i ifi i lln 1 n i J't) ix i r ^- uu il *1 in in infct- f i.i u e ['-a ipplfu iii< n 
Alnylam has provided research support to my laboratory and we are currenih 
toll «!ioi <iiu ' >a three different projects Alnvlam has il ■ ■ licensed unrelated imelleeiuaJ 
pp pdi • w i n. 1 m m I r >i < < ■, at ' IS >yjli ^e-iem 

4. I have read and understand pending United Slates patent application No. 10/701,265, 
including the office actions dated October 18, 2006; January 9, 2008; and October 31, 
2008, together •>>! i the replies and amendments filed in response thereto. 1 have also 
read (he office action dated February 19, 2009, and the response to that office action, 
including claim amendments. 

5 The claims now pending in this patent application are directed to duplexes comprising 
i | ti a h i i! ill an i t l_ I ni I r s ^ \ h \ nh II .(] ii ih i ! j the 
broadest claim, claim 120, each oligonucleotide of the duplex is from 17-25 nucleosides 
m lui_rh ik i ■ ■ ijiisL i 1. ti i if - i i hjn n it r. ik Lt ii ihn md one of 
ihem v if" J ul I - u mi[ lem'-ii i, io j jue^eneei P\ \ »,,) In, i uipmei motif wherein 
the gap region comprises UNA nucleosides and each wing comprises modified 
nucleosides having a modification at the 2 -position of the sugar ring. 

<• !. have reviewed and understand the cued references: Lee ei a I.. Cell, 1 993. vol 75. p 
843-854 (Lee): Manche el al, Mol and Cell Bio, 1992, vol. 12, p 5238-5248 (Manche); 
Baracchini et al, US 5,801,154 (Baracchini); and AgrawaJ et al., WO 94/01550 

( \ = i|? 

Lee et al., 1993 
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7- ) ■ ' < Mb us ''Ml u P s n i i .1 ii - , i Ld [in 4 * m> ij Lee 

v i 'l M i i a natural antisense regulator oi pressi i I i protein ailed li 14 

iii I i 4 i i i r.-fias: u <4ii it 22 s 1 1 u I I , - 1 i 

and a long 61-rmcleotide-lorig term (lin-4 1 j. Lee reports that lin-4L is . single strand 

lj) i j j * ill i i nti t 1 i ml i Mi li~x i ii Ui )n] lnj i. .> i i a j i ii I i 

little potential to form a duplex (p 848. Figure 7a). 

8. lee H.-ee i- inn t < itv h.> in- s <n . i i > h 1 riu m . n hu- !> The 

longest stretch of complementarity between lin-4 and lin-14 is 10 bases, though Lee notes 
that lin-4S might not include all iO complementary bases. See page 850. Thus, lin-4S is 
only patiially complementary to lin-14. lin-4 S is a single-strand and there is no 
>! ^ ii ii i i i l i i i i i. | Hi] L L e eiM vin in - 1- ' -iM 1} i ie 1 in -le 

strand (p 848. Figure 7a) 

9. To arnve ai a compound described in the claims starting with iin-48 as described by Lee, 
one would have to change the base sequence to make it fully complementary to a target. 
Lee provides no reason for doing that. More importantly, to arrive at a compound of the 
present claims, one would also have to pair such a base-modified version of lin-4S with a 
second, complementary strand to form a duplex. Not only does Lee fail to suggest such a 

In! k . L ' n'.o L i di-' i p[> Ml'' !ii .1 i it i I -ii i mii! i i 'in -it in 1 A'-nld 

interfere with antisense activity. See page 850 (discussing likely inactivity of lin-4L 
. ,n . i . i i|w mi. mi ii i" -enuesuie i m a stem) Based on Lee, one would have 

no reason to create a duplex comprising a first oligonucleotide similar to lin-4S, but with 
a base sequence altered to be completely complementary to lin-14 and a second 
olig .ni"-. hi -tide mSb cornplememaf} die iii I 

10. Lee also discusses the longer transcript, lin-4L, That molecule is 61 nucleotides in length 

inJ , pi edit k I k i.eh i inn . - ii-l. 1 m ■ hiu ii i ii r 

duplex '.-'ii- o'iri' of two separate fully complementary strands, but a single 

l.ig nuck tide with a double- tranded portion, lee speculates thai because <>f dr- 
structure, iin-41 is n >t n p m mk t, t rbi ■ bs.o „ [ rutai I inn en ' n it t > uin 1 

ih li liKpre ll ie 1 -x , < i . lui il j, : s d * ~ r q<<r - ' n . a i !'><■' < ■ I 
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the bases that are complementary to lin-14, perhaps rendering lin~4 inactive for 
\ti< y >r< _ ■ ah i,>\->4 mRN A ' >o. p^.gi. ' 1 1 I 'i i n ■ ili>.£ [ |mi. ki -I - 
nunc J 11 i i in ih 1 1 h !- IL m e n h 5 1 m i In bp! fx m i > > I n 1 | <i 
with Lin- 14 thii I >. n ug rj : t thai 1vc»ilm. t its ptcm-j tuKnu md it 
■ii ibundance compared t lin-4S, that lin-4L is not responsible for the observed 

activity. 

1 1 J wn ii "in !••■ jv-mnc Uui n is die lin-4L form that is active, despite the teaching in 
Lee to the contrary, there still would have been no reason to replace that single 61- 
mideAti'k-l'.nj It-u mpkin.i] <rs. Irod ft) i nij k* nupMir, p <i i 

oligonucleotides DupH •nipi^mu two .qni.i oh -omn ] -.ma. .md Jir.h selt- 
complementary molecules are fundamentally different One would recognize that if a 
elf omplen nl i mole uk er< i- (unction i n uiti n ompound m enzyme 
must separate the self-eomplementaiy portion of the molecule. One cannot assume that 
such an enzyme would be able to likewise separate the strands of a duplex consisting of 
two unattached strands. Enzymes are usually highly selective for certain types of 
substrates. It would be incorrect to expect that an enzyme that can unwind a partially 
complementary hairpin would also be able to separate a fully complementary duplex 
composed of two unattached strands. Thus, one would be disinclined to replace the lin- 
4L molecule with a duplex u -mpti in; (>••• cp it.iu -\>;m>L 

12. liiTih'i f'N . ' Mi I una t le il ii^pidl iht i I m I. u I lie 

hairpin structure of lm-4L constrains the complementary portions of the molecule shown 
in Figure 7a to remain near one anothei likef enhancing pf itecti »n tgainsf nuclease 
action. The fully complementary duplexes described in the pending claims lack this 
hairpin and are more likely to be susceptible to nuclease action. One would be 
< i i.! m I i i i Ik. s ix\fi rl irk Tad iii .k ' ^ e s rant •muauK > ith < ne that t ne 
uld predict t< i 1 - Ic table i le resistant 

I k Pcth'pN woKt itupunarul- . tlx hairpiii li n — II di->v u m I ume ~- \ evpte^eu inside a 

Ji umi an til io„ei w Jkila .lit v U\ di- pi i il u*^^' \ n ,t i »i 

nib u. hn-lL M ton- Mupk n nm -uririin^. t 4 ■ er t n m uM h i i 
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• ■ l „ tli mi v .Jk 1 'is. s'k t ' 'is I r 1, s. I I'lil "1 ! fh .i I It -4 I f! >T 

the active form and explore the possible activity of lin-4L s one might start by adding 
• <■ »i - lin- II i 1 eii hut i hoe w.hiM still be no reason that one would replace that 
■ i I'-.. muLm. ^ it . mvlecnle --(th a d v.-U . i n> ei nm I 2o rh-sh - tld 
hes,qxvn.d '"hs. -t-ni- ni..i. j its. -ptibk u mis-J.-t . i. ra iau -n ks bkfb, n> utKi 
th 11 mlikel to I para I 1 the enzyme that un ind in' 41 ind les like! to 
have activity compared to the endogenous molecule. 

14. Finally, starting with either lin-4S or 1 -.-41 one would have to include 2'-modifted 
nucleosides arranged with RNA nucleosides in a gapmer motif to fall within the scope of 
the pending claims. Since lin-4S and lin-4L are endogenous molecules expressed in a 

II a 'Uni' iii ! su sis inn oducing modifications into a synthetic molecule. Indeed, 
introducing chemical alterations can disrupt the function of endogenous molecules and 
make them less active or inactive. 

15. In summary. Lee describes certain naturally occurring transcripts. Even if one were to 
make synthetic versions of those transcripts, though that is not suggested in Lee, the 
resulting compounds would have substantial differences from those recited in the present 
claims. Lee does not suggest any reason for making compounds having the claimed 
features and in tact such compounds would have been considered dl-suitcd tor furthering 
or exploiting the research described in Lee. 

Manehe et al. 

16. Manehe investigates a protein kinase called double-stranded RNA-activated inhibitor 
(DAI), which is activated by double-stranded RNA molecules. Manehe tested whether 
double- stranded \- \ m s. . 'u>i n li i i uu,aiel> I nk .mod t'i -i 

h >o ni| ,mI ir-d !■■ tsc jMil l id ! i ' i ! i>i i ii ttc I'd lanck p id 
that lupi s. si i 1 1 > tli ii base puis mil n >r he t uv, \\\ t >j 'bo Hu- Mm Ik 
does not p uk i ua--n i<> male d"'pk\.'s o*mp,i n>_ li on. le-auks 17 n> 25 
riiiwle -ides ni length, as secited in the present ckiun com ,c dnp] i dsai I i jib 
failed to j.ti i\ I 1 U bm o i . . h "\\ I ill j m i.e lupLvc f . t kn_tli 
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17 Manche also provides no reason to make such duplexes complementary to u t\> • _'i • 
'.. iv... . M.iii Ik- u. ••!> complementarity of sequence is not reievani (page 
r 2 ^ S i flic duple- e HiM.it It u i. • ■ i.-l i i- j- J - ink i 

IK I unhei Manche offers no reasoi to ina i micall m lifted li nuek tides The 
duplex .wis. - ikIu^i,' ! ,i si- . i.jl _ * 1 ' in ■•id . ! ■ <\ ■[ >mlw 1 n„\ do not 

contain any chemical modifications. 

l! i ii i ul t 1 i nil d mi i<- make nj i i i I > ml i tun d 

and indeed, such compounds would have been unsuitable lot use in the research described 
in Manche. 

Baracchini et ai. 

20. Baracchini describes antisense compounds designed to activate RNase H. In that 
mechanism in >genous DNA or D like igomtcieotid hybridizes ! itai f RNA 
and then RNase H cleaves me RNA strand of the resulting DNA/RNA duplex. RNase H 
does not cleave RNA in an RNA/RNA duplex. To function through the RNase H 
dependent mechanism, the compounds in Baracchini are all single stranded and all 

C-mpiiM. ai ka-( is. Is...s_ iih.. M ii> Is, -i I ilih'iji ,i e'-pi in d I Pai « Juci ihey 

may also include modified nucleosides. 

21. Barracchini does not provide a reason that would prompt one to make double-stranded 
compounds. Indeed, one would assume that such compounds would be inactive as 
KNavC-H ha--'.d aMbeo-w compounds, because the sense strand would interfere with the 
ability of the antisense oligonucleotide to hybridize with its intended target RNA. 

22. Baracchini also does not provide a reason to make compounds comprising 
id- muck -i'k v - i ii . ii as], ii i H leawi'-^.d 
target RNA and would not be expecied to provide any beneficial properties to the 
compound identified in Baracchini. 
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23. I he jU^iii -nuin. i i j ■i^.iilvs iii ;intis._-n-c mechanism rh.if d-»- u.h depend on 
RNasi H md it k "I relies > d ul le-stran fic RNase (eal RNa e illi t< 
el i i'.jnh! i in i Bec-.'ii rb m b m ith il i 1 »old h o. been 
• n, *>]. ' ! niK 'i flu i,i pudnh>n KJiidii, ' i ilj Jkin i 1 n > it.' i r 

, >uld i.mi >. niais-K m( , ■!« fnji'Mi-h <»l'KK.)^_ 111 fhe , it i Mi m of ni i n. 
moS il mi .1! i liter isitive to nth small t. change fiiM.L_.iihi 
comj in n Men * i ibsent th pi ni p di !Tli,(i !flr * V ""U *m e\en ha.e hen 
prompted ru >n uK* i .1 um In i m u M J u in s .1 ni L ri inn p . ni<_ | IPs t 

24. The present claims recite molecules that have features one would not have used in 
compounds for exploiting RNase 11 Thus, in designing RNase H dependent compounds, 
as in Baracchini, one would not have been prompted to make compounds having Un- 
claimed features. 

Agrawal et ah 

25. Like Baracchini, Agrawal also describes RNase-H dependent antisense compounds, 
however the compounds of Agrawal have a portion of sell-complementarity, which 
Agrawal asserts results in a molecule that is more stable. In one example, the entire 
oligonucleotide is self-complementary, and thus is predicted to form a double-stranded, 
but eovalently linked compound. See compound C in Figure 5. 

26. As described above, doublc-stiauded compounds funned by a ml scif-compleivicnrary 
H"k' ilk v \-:r .i 1 1 * j mi ni ill b 'in < i H'- s. _ >Mj<u i u i > ■ pj> H m<iL'. ul Hk <• 
will have diffeient tabiliik toward digest h< nucleases and different abilities to 

Ul Itiii i. _ (.irjLS.ij.il.il ,ir i\ \ i I i ■ f .,i il' i I tl s i ills U 

comprising [wo sepaiak oligonucleotides. 

27. Further, Compound C in Figure 5. which most closely resembles die presently claimed 
< up! v, b , j i, „ r] , n , t | ; hi - m Ii >sk u ■ up. k> ibb 
Jtlpli v rcjinn sitp T w ■ i in l in ,i i( l h h -nnj- wk mid h 12 
in l-i. -ha m kncdi J! I'J- ilkiHiiiiiiiuiii i in i >ti"mrhepi cut claims 
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ti d s k .en bed jhi-vs.. Hie pK'<niK claimed uflip n i k| I n >1 I* i Uu.-I 
« 'ii > Ljii.nr 1 a > i ti ' _ il I i ! v po n"kJ . it . i, u i i 1 iqipni.n.N 
Summary 

29. f 'f <>i tin. '■, i'l.i k i ii' i iih nos ili >r >i ojp m I <. ag/seg k -vidl have 
ptvti>| led m i i ii ]> r j i killed icntist ii r 1 l<j i make tux I ha>- in i • 
-'-j'ji.irt tuJi' L rent u . h_r. uu Jc-tkL h ' n. < r du. n .< mpf ma .ar f, s 

target rnRNA and has a gapmer motif comprising an RNA gap and 2' -modified 
nucleosides in the wings, and where each oligonucleotide is from 17-25 nucleosides in 
length, i would not have used such a duplex as a synthetic lin-4S as described in Lee, 
because lin-4S does not include a sequence that basepairs with a second strand and 
because it has only partial complementarity to iis suspected largel 1 would not have 
made such a duplex as a substitute for lin-4L, because Lee teaches that lin-4L is not the 
acti ve form of the molecule and because that compound is a long single-strand having a 
region of self-complemen u u-ivin nly partial mplemcntari i n usp< udtuget 
1 would not have made such a duplex to activate DAI, because Manebe reports thai 
duplexes less than about 33 nucleosides in length are inactive and do not need to be 
complementary to rnRNA. Finally, I would not have used a duplex for RNase-H based 
antisense as described in Baracehini or Agrawal, because I would have expected the sense 
strand to interfere with actuary and because 1 would have avoided ribonucleosides. For at 
ieasr these reasons, die claimed compounds arc nor suited to any of rhe uses described in 
the cited references. 

30, I have read the office action dated February 19, 2009, and note that the office action fails 

■.mi 'ik-r.M'M."H '.ii; <>ne Aimld uiul e 'he ■ j n r< • -mj I u "ifi-.e >a>- n 

mei I n i ' dial Ii tr lupk P\ , u do r est nih i 1 t i i au'et of 
puip^s oicii d- sxudv en \mc structure and regulation of yen c explosion." Office 

Lction a! Page 3 I have consideied this remark and the office action in its entirety bul 
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r < n- k -< n 3Ct forth above, I maintain that the cited references. In fact, fail to provide 
m i'.- -i i-< j i- A". m ■'imu descnhed K ihc claims. 

i< i ii inlfiiMif. 11 u > uiii ' I']- i \ A] i unci Ji ik. rl . . icinj v .< ji. i tt i h 
mi j mi !■ in v j ji i! ji 1 1 ■ i s, i i it i' . i r ii j t Mt n' t 

Rathu th ctci acc In ' 'i ii Scci i 1 t u i n i It ij'Lm itun 

None of these mdeu'k^ .« diij. k\ foimcd ' ; r. o -ep'ujtv. -<li j.>jitiek<>tnk:> lheicibic. 
n» sht t J us ili.ii <\k I tin ki i Lpt iiliin ik i kkh. k ->Ji mhihili nuaJurkx 
RNAsf' suggests duplexes comprising separate oligonucleotides as claimed, that assertion 
is incorrect. 



1 hereby declare that all statements made herein of my own knowledge ate true and that 
all statements made on information and belief ate believed lo be tuie; and further thai: 
these statements were made with the knowledge that willful false statements and the like 
so made are punishable by fine or imprisonment or both, under Section 1001 Title 18 of 
the United States Code and that such willful false statements may jeopardize the validity 
of the application or any patent issued thereon. 

Date: ^-OS'-ZOOf ^ ^ 

David Corey 
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